ABSTRACT PURPOSE: To describe the complex case management system developed by Optical Express, a large corporate provider of laser vision correction, and to detail the benefi ts this system offers for managing the surgical complications of laser vision correction.
RESULTS:
A total of 1363 eyes were treated in the complex case management system during the 5-year period between January 1, 2004 and December 31, 2008. These 1363 eyes represent a small fraction (0.45%) of the approximately 300,000 eyes treated during this period. The Optical Express complex case management system organizes complications based on severity and urgency. Grade A complications (40 eyes, 2.9% of all complications) are the most serious and urgent, followed by grade B (327 eyes, 24.0%), and grade C (996 eyes, 73.1%). For each complication, the patient's journey through the complex case system starts with an evaluation by an optometrist. Depending on the severity of the complication, the patient may then be referred to the treating surgeon, a regional complex case surgeon, or an external consultant. A complex case manager coordinates care and logistics throughout this process. S ignifi cant complications following laser vision correction occur in Ͻ1% of patients, but the quality of care provided in these cases can defi ne the way surgeons and their practices are perceived. With proper management and excellent communication, most complications can be resolved with minimal or no loss of vision or patient dissatisfaction. When a complication is managed poorly, however, a single unhappy patient can signifi cantly damage a practice's reputation. On a larger scale, a small cadre of dissatisfi ed refractive surgery patients can negatively infl uence public perception of the entire industry.
Because effective complication management is essential for quality patient care, Optical Express has developed a complex case management system dedicated to treating patients who experience a complication. Staffed by highly trained clinicians and support personnel, equipped with state-of-the-art of technology, and supported by the expertise of the company's International Medical Advisory Board (IMAB), this system provides the resources necessary to ensure appropriate and timely treatment for any potential complication.
CATEGORIZING COMPLEX CASES
Complications after laser vision correction can range from minor ocular surface irritation to potentially blinding conditions that require immediate treatment. Because long-term outcomes often hinge on the appropriateness and timeliness of initial treatment, the complex case management system provides resources to help optometrists and surgeons assess the urgency of each patient's condition. Central to this effort is a standardized classifi cation scheme that categorizes com-
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Complex Case Management System/Venter & Hannan plications by their severity and the timeframe in which they should be treated (Table) .
By helping to ensure that complications are addressed with the appropriate urgency, this classifi cation scheme can be a useful tool for guiding clinical management. Because the complex case management system deals with any complication experienced by an Optical Express patient, not just refractive surgery complications, this scheme includes a wide range of postoperative complications.
Although all complications require careful treatment, the majority of complications are not vision threatening. Of the complications treated in the Optical Express complex case management system, 2.9% (0.01% of all eyes [N=300,000]) were categorized as grade A conditions. Twenty-four percent of complex cases (0.11% of all eyes [N=300,000]) were categorized as grade B and 73.1% of complex cases (0.33% of all eyes [N=300,000]) were grade C. The most common reasons for referral to the complex case management system are dry eyes that affect vision, residual myopia following laser vision correction, and overall patient dissatisfaction (Fig 1) .
TREATMENT OF COMPLEX CASES
In addition to providing guidance that helps clinicians evaluate the severity of various complications, the complex case management system also offers a range of resources to treat these cases. Not only does this system ensure that patients receive care from expert clinicians, it also makes available complex case managers who communicate with the patient and the responsible clinicians on a regular basis, facilitate referrals, make appointments, and arrange transportation and accommodation as needed. These individuals provide a communication and logistics link that is important to the system and the patient.
Because each case is unique, the complex case management system offers multiple treatment pathways (Fig 2) . Although the patient's initial contact is generally an optometrist, the patient may subsequently be referred to either the treating surgeon, a surgeon who specializes in complication management, or an expert consultant outside of the Optical Express system.
When a patient presents with a problem, the optometrist fi rst performs an evaluation and makes an initial assessment. If the problem is straightforward and falls within the scope of optometric practice, the optometrist provides appropriate treatment. For example, a patient who has postoperative dry eye complaints after LASIK (with an otherwise normal examination) can often be managed successfully with standard dry eye therapies.
For more complex problems that may require advanced medical or even surgical management, the optometrist refers the patient to the treating surgeon and notifi es a complex case manager about the case. Grade B -Urgent Visually disabling conditions that require urgent management (within 2 to 3 days).
• Visually significant flap striae • Progressive epithelial ingrowth (visually significant or with flap melt) • Wound leak with formed anterior chamber • Displaced IOL • Visually significant cystoid macular edema • Loss of у2 lines BSCVA at 3 months or later due to a progressive condition Grade C -Not Urgent Other non-emergency and nonprogressive visually disabling conditions, or symptoms that cannot be managed by local optometrist and are not due to conditions listed in categories A or B.
• Quality or clarity of vision symptoms, such as glare, halos, and/or difficulty driving, at 3 months or later • Decrease in BSCVA of у2 lines at 3 months or later • Unsatisfactory refractive or visual outcome • Severe dry eye complaints and/or persistent punctuate epithelial erosions not responsive to conventional treatment • Other nonprogressive ocular or visual conditions or symptoms
DLK = diffuse lamellar keratitis, IOP = intraocular pressure, IOL = intraocular lens, BSCVA = best spectacle-corrected visual acuity
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Because multiple clinicians may become involved in providing care for complex cases, the complex case manager serves as a communication link between the patient and the clinicians involved in the case. The complex case manager tracks and records the relevant details of every case and oversees all of the logistics related to the patient's care. The treating surgeon then evaluates the patient and either treats the patient personally or refers the patient to an appropriate sub-specialist. In most cases, the treating surgeon provides the necessary treatment. For example, a patient with visually signifi cant fl ap striae could be treated by relifting and repositioning the fl ap.
In some circumstances, the surgeon may need to refer the patient to a regional complex case surgeon. These individuals specialize in managing rare complications, such as ectasia after laser vision correction, and they have access to equipment and resources that are not available at every laser center. For example, these individuals can use specialized diagnostic instruments such as anterior segment optical coherence tomography to perform a more in-depth examination of a patient, and they also have the resources to perform advanced surgical procedures such as collagen cross-linking, premium intraocular lens implantation, or topography-guided laser retreatment.
Alternatively, if the treating surgeon believes that the case is particularly serious or falls outside his or her areas of expertise, he or she may immediately refer the patient to an external consultant. For example, a patient with a macula-off retinal detachment may need immediate care by a retina specialist. The complex case management system has consulting arrangements in place to facilitate such outside referrals.
Once the complication has been stabilized or resolved, the patient is referred back to the normal Optical Express system for any remaining follow-up care. Although the patient is now back in the regular patient care system, the optometrist and surgeon remain in regular contact with each other and with the complex case manager. 
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Complex Case Management System/Venter & Hannan Throughout this process, communication takes place in many ways. The complex case manager is available through a direct telephone link as well as an internal e-mail system that can be accessed by all optometrists and surgeons. The medical director and the complex case manager also discuss new and existing cases in detail during telephone conference calls that take place on a weekly basis. A summary report is composed by the complex case manager ahead of this weekly conference call.
CASE STUDY: A PATIENT WITH ECTASIA AFTER LASIK
To see how the complex case management system works in practice, the following case study is presented. Note that the care provided by the complex case management system allowed the patient to ultimately achieve a good outcome, even after experiencing a serious complication.
A The IntraLase FS-60 (Abbott Medical Optics [AMO]; Santa Ana, Calif) was used to create a 9.0-mm diameter fl ap with a planned fl ap thickness of 120 µm in both eyes. A standard ablation treatment was performed with a VISX S4 IR excimer laser (AMO); the maximum ablation depth was 57 µm in the right eye and 81 µm in the left eye. Based on this ablation depth and the preoperative corneal thickness measurements, the estimated residual stromal bed thickness was 383 µm in the right eye and 362 µm in the left eye.
The patient had a normal postoperative recovery with follow-up care provided at standard intervals by the patient's local Optical Express optometrist. At 12-month postoperative follow-up, an increase in astigmatism was noted in both eyes. A reduction in uncorrected visual acuity (UCVA) and a slight reduction in BSCVA were also observed in the left eye. At this examination, the UCVA was 20/20 in the right eye and 20/60 in the left eye. The manifest refraction was ϩ0.75 Ϫ2.00 ϫ 050 with a BSCVA of 20/12 -2 in the right eye and ϩ0.25 Ϫ2.50 ϫ 130 with a BSCVA of 20/20 +1 in the left eye. Suspecting ectasia, the optometrist referred the patient back to the treating surgeon and notifi ed the complex case manager. The surgeon confi rmed the diagnosis of postoperative LASIK ectasia, worse in the left eye than the right eye (Fig 3) . The patient was referred into the complex case system for further management.
As the fi rst step in managing this complication, the complex case manager discussed the case with both the referring surgeon and complex case surgeon. The complex case manager assigned to this patient was an optometrist with many years of experience managing complex refractive surgery patients, and the complex case surgeon was an experienced refractive and intraocular surgeon with expertise in the tertiary management of corneal diseases, including ectasia after laser vision correction.
After a full discussion of the patient's condition and the proposed treatment plan, the complex case manager contacted the patient. In addition to arranging an initial appointment with a specialist surgeon, the complex case manager used this opportunity to reassure the patient, answer any questions the patient might have had, and provide e-mail and mobile phone contact information in case the patient had any questions between clinical Figure 2 . Depending on the severity of the complication, patients referred to the complex case system may receive care from an optometrist, the treating surgeon, a regional complex case surgeon, or an external consultant.
Complex Case Management System/Venter & Hannan appointments. For patients with a complicated postoperative course who are likely to be apprehensive, this immediate attention, support, and reassurance may be as important as the clinical care rendered.
After entering the complex case management system, the patient was followed closely by the complex case manager and the patient management team for a period of 3 months, during which time the inferior steepening and astigmatism in the left eye progressed. In October 2007, the refraction in the left eye was plano Ϫ4.00 ϫ 103 with UCVA of 20/80 and BSCVA of 20/25. To halt further progression, a collagen crosslinking procedure was performed in the left eye 17 months after the primary LASIK procedure. [1] [2] [3] Over the ensuing year, close follow-up care was provided by the complex case team and the patient's local optometrist. Residual refractive error in both eyes was managed with spectacles and contact lenses. No further progression of ectasia was noted in the left eye, and BSCVA improved to 20/20.
In December 2008, 14 months after the collagen crosslinking procedure, the complex case surgeon corrected the residual refractive error of plano Ϫ4.25 ϫ 085 by implanting an Artisan toric lens (Ophtec BV, Groningen, Netherlands). [4] [5] [6] [7] The patient noticed immediate visual improvement, and UCVA was 20/32 on the fi rst postoperative examination following lens implantation. Two months after phakic IOL implantation, the left eye had achieved UCVA of 20/20, with a manifest refraction of ϩ0.25 Ϫ1.25 ϫ 140 and BSCVA of 20/15.
As of this writing, this patient is continuing to receive follow-up care by his local optometrist. The optometrist regularly reports the patient's progress to the complex case team, and the complex case manager maintains regular communication with the patient. Because the right eye is also showing signs of progressive postoperative LASIK ectasia, a second collagen cross-linking procedure is planned.
BENEFITS OF THE COMPLEX CASE SYSTEM
As this example shows, the complex case management system quickly and effectively provides the appropriate level of care for each patient and ensures that the patient is tracked and followed until the complication has been resolved. Although the effective and rapid provision of clinical care is the most obvious element of this system-and arguably, the most important-this system also provides other important benefi ts.
By offering a detailed and well-coordinated protocol for continuous communication between the patient, clinical providers, and complex case manager, this system ensures that patients believe they are receiving ap- A B
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Complex Case Management System/Venter & Hannan propriate attention and the best possible care for their condition. Given that these patients are likely to be anxious, this dedicated communication is a key element in maintaining patient satisfaction. In fact, many of these patients become ambassadors for the practice following completion of their care, regardless of their complication, because of the care and attention they received. 
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